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INTRODUCTION, 

Since December' 1985, the Ministry of the Environment has 

operated an air monitoring network around Thane Developments 
Limited in the Town of Georgina. The purpose of the survey 
is to monitor air emissions from the secondary aluminum 
smelter. 



THANE DEVELOPMENTS LIMITED 



The company is operating as Aluminum Dross Recycling Limited, 
located in Lot 2, Concession 4,, Town, of Georgina. The plant 
recycles aluminum dross and other solid industrial scraps. 
The dross and scraps are melted in a rotary furnace, with 
salt being added sometimes as a flux. Aluminum ingots are 
being produced, 

Air emissions from the smelting process are vented through a 
baghouse before being released into the atmosphere. 
Emissions may include small quantity of metal oxide dusts. 
Chlorination of molten aluminum in secondary refinery 
furnaces produces aluminum chloride fume which creates a 
high-opacity white cloud when it comes in contact with moist 
air . 



AIR MONITORING STATIONS 



As seen in Figure 1, three air monitoring stations have been 
installed. Each site is equipped with hi-vols (high-volume 
samplers), dustfall, and fluoride candle.. All three sampling 
techniques require laboratory analysis. 

Station 48140 (Brown property) is located just south of the 
plant on 5th Concession, approximately 1 kilometer north of 
Ravenshoe Side Road, ■ 

Station 48141 (Ingham property) is adjacent to the ooorbh 
side of the smelter. Station 48142 (Calderaro property) is 

the furthest away, approximately 1.5 kilometers west of the 
plant. It is located off Woodbine Avenue. 
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HI -VOL DATA 

Hi-vols are ^samplers equipped with pumps similar to those in 
vacuum cleaners. A large volume of air is drawn through 
pre-weighed filters which capture the particulate matter over 

a 24-hour sampling period.. 

Since aluminum is of particular interest,, a special filter 
(Whatman) has to be used instead of the routine glass fibre 
type. One of the disadvantages of the Whatman filter is that 
it is hydroscopic {absorbs moisture); therefore no TSP (Total 
Suspended Particulates) can be determined. However , a wide 
range of parameters is being analyzed: 



PARAMETERS 



Al 


Aluminum 


Ca 


Calcium 


Cd 


Cadmium 


CI 


Chloride 


Co 


Cobalt 


Cr 


Chromium 


Cu 


Copper 


Fe 


Iron 


F 


Fluorides 


Mg 


Magnesium 


Mn 


Manganese 


Ni 


Nickel 


NH3 


Ammonium 


N03 


Nitrates 


Pb 


Lead 


P04 


Phosphates 


Si 


Silicon 


504 


Sulphates 


V 


Vanadium 


Zn 


Zinc 



24-HR CRITERIA 

OR STANDARDS* 



None 

None 

2 ug/m 3 

None 

None 

10' ug/m 3 * 

50 1 ug/m 3 * 

4 ug/m 3 *. 
1.72 ug/m 3 
3 . 44 ug/m 3 
None 

50' ug/m 3 * 
2 ug/m 3 
None 
None 

5 ug/m 3 
None 
None 
None 

2 ug/m 3 
100' ug/m 3 * 



(Apr.15-Oct.15) 
(0ct.16-Apr.14) 



All the available hi-voi data for stations 48140, 48141, and 

48142 are presented in Table 1, 2, and 3, respectively. All 
unavailable data are left blank. Each table has summary 
statistics at the bottom to complement each data set. The 
pollutant concentrations are expressed in microgram per cubic 
metre (ug/m 3 ) . 



The overall 
measured are 
sites ' were 0.84 
Q.23ug/m 3 {48142) . 
station 48140 on 



concentrations for all the parameters being 

low. The average aluminum, levels for the three 

ug/m 3 ( 48140 1 ) , 0.24 ug/m 3 ( 48141 ) , and 

The maximum was 7 ug/m 3 detected at 

Feb. 21/86. With a few exceptions, all 



aluminum levels were below 1 ug/m 3 (92%) 
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Since aluminum chloride is responsible for the formation of 
white fume' cloud, chloride levels are also of interest. They 
averaged 1,46 ug/m 3 { 48 140 ) , 0,5 9 ug/m 3 ( 48 141 ) , and 

0.32 ug/m 3 (48142) . The maximum was 1.5.5 ug/m 3 ,, detected 
at station 48140 on Feb, 21/86. There are no criteria or 
standards for aluminum, and chloride in air. 

Lead levels were extremely low for all three sites and were 
well below the 24-hour criterion of 5 ug/m 3 . Chromium,,, 
copper, iron, manganese, and zinc all displayed 
concentrations below Ministry standards. 

Cadmium, cobalt, fluoride, nickel, phosphates,, and vanadium 
were in most cases below their detection limits. The 
remaining parameters, namely calcium, magnesium, ammonium, 

silicon, and sulphates, do not have any criteria or 
standards. However, their concentrations can be considered 

low. 

The average concentrations of all pollutants for all three 
stations are summarized in Table 4. With the exception of 
aluminum, calcium, and chloride, the levels of contaminants 
detected were similar for all three sites, including the 
control station (48142). 

for those parameters that are routinely analyzed, namely 
cadmium, chromium, copper, iron, manganese, nickel, lead, 
nitrates, and sulphates, the concentrations around, the plant 
were quite a bit lower than those in other industrial areas 
in urban centres like Toronto'. 



DUSTFALL AND FLUORIDE CANDLE DATA 



Dustfall jars collect larger particles that settle out of the 
air due to the influence of gravity. Fluoride candles are 
exposed to determine fluoridation rates. Both dustfall and 

fluoride candles are collected on a monthly basis. 

AH the available dustfall and fluoride candle data for 
stations 48140, 48141, and 48142 are presented in Table 5, 6, 
and 7, respectively. Total dustfall levels for all three 
stations were below the 30 -day criterion of 7 gm/sq. ra/30 
days. Lead in dustfall concentrations were well within the 
guideline of 0.1 gm/sq. m/30 days. 

There are no criteria or standards for the remaining metals 
in dustfall, but the quantities detected were small. In 
particular, cadmium,, cobalt, chromium, molybdenum, nickel,, 
and vanadium in dustfall were mostly below detection limits. 
Aluminum in dustfall concentrations ranged from 0.004 to 
. 088 gm/sq „ m/3 days , 
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Fluoridation rates for all three locations were below _ the 
desirable ambient air quality criteria of 40 ug/100cm^/3'0 
days (Apr. 15 -Oct. 15) and 80 ug/100cm 2 /30 days (Oct. 16- 
Apr.14) . 

In summary, all three sites displayed similar dustfall levels 
and fluoridation rates, including the furthest station 
(48142-Calderaro) . Furthermore,,, these levels detected around 

the smelter were comparable or lower than those in urban and 
sub-urban areas in Toronto. 



CONCLUSIONS 



The overall concentrations of all parameters as measured by 
hi-vols, dustfalls, and fluoride candles were low. The two 
stations clO'Se to the plant displayed similar contaminant 
levels as those at the control site with the exception of 
aluminum.., calcium,, and chloride. It was likely due to the 
influence of the prevailing wind direction and the effects of 
topography. 

Aluminum,, which is of particular interest, showed rather low 
concentrations «, There is no criteria or standard for' 
aluminum, in air. 

As for metals that are routinely analyzed, such as cadmium, 
chromium, copper, iron, manganese, nickel., and lead, the 

levels detected around the smelter were a lot lower than 
these in other industrial areas in Toronto., 

In view of the low concentration of pollutants being 
measured, it is recommended that the sampling frequency be 

reduced to every 6 days. In order to decrease the laboratory 
workload and cost, the insignificant parameters should be 
deleted from analysis. 

There will be an updated version of this report when more 
data be c ome s av ail ab 1 e , 



FIGURE 1 Location of air monitoring stations around 

Aluminum Dross Recycling Limited (Thane Developments Limited} 




TABLE 1 



HI-VOL DATA FOR STATION NQ„ 48140 (BRCWN) 



Date 

1 51 2 20 

160111 

noil*' 

86011 T 
.160119 
160122 
86012* 

im in 

160131 

•602 01 

160 29 4 

860207 

160211 

160212 

160 213 

360214 

,160211 

36 021ft 

160220 

160221 

8 60 22 5 

160 2 26 

860227 

36022 8 

860 307 

160308 

360310 

360311 

163' 31 7 

160311 

660319 

860 320 

£60321 

1:6*31% 

660325 

360327 

860328 

860403 

860404 

863407 

8 6 4 01 

360521 

5 6 5 2 2 

160 52 3 

»*a»2fi 

-60527 
r* »ll 
i.60530 
3 60 3 31 
1 60*33 



Al 



st; 

SAM? 



m a i tun" 

GECH &i$h 
KlNlK'JK 

,N STATISTICS 



0,160 
0.610 
2. GOO 

0,260 
0.052 
0.600 

o.$60 

2. TOO 

0,26 

0,040 

b.iti 

0.100 
0.150 
0.220 
0.190 
0.190 
0.120 
0,074 
0*530 
f ,000 
2.9 00 
5.500 
0.920 
0.190 
2.000 
0.370 
0.230 
0.660 
0.310 

i.ieo 

0.330 
2.400 

. 5 1 

a » § 7 o 

0.760 

0.760 
0,150 
. 5 3 C 

0.350 
COGe 

0.100 
COS? 
8.013 
8.822 
3.074 
C . 1 7 1 

a . * s i 

£.576 

0.111 
1.8*4 



* S-M? (EXCLuI'fC) 



7. COO 
C.S39 

0.132 
0.00 8 

1.3 55 
31 



Ca 

0.700 

0.520 
2.500 

0.340 

0.110 

i.160 
20.000 

0,210 

1.500 

0.19 

S.30KM 
'0.160 

3.5 00 
, 4.000 

4.100 

6.800 
0.5*0 

0,250 
O.OOKM 

O.OOKM 



2.510 

0.570 

1,400 

0.7 00 

2,760 

1,9 60 

1.750 

1.200 

6,140 

7.920 

1.100 

0.035 

0,160 

1.8*0 

0.3314 

0.605 

2.1*7 

2,095 

3.731 

4.457 

1.053 

1.447 



2 0. COO 
2.076<A 
0.6 56<A 

0.001 
3.317<A 

4 3 



Cd 

O.OOl 
0.00 1< 

0.001 
0.001 
0.001 
0.001 
0.001 
0.002 
0.001 
0.006< 

t.ioicM 

.001 

31.00 KM 

o.ooicm 

O.OOKM 
O.OOKM 
0.001 
O.OCKM 
0.0 OKU 
"COO I 
0.0C1 
O.OOl 
O.OOl 
0.001 
0.002 
0.002 
0.001 
0.00 1 
0.0 KM 
0.001 

o . o a i 

O.OOKM 

..001 CM 

0.001 

0.00 KM 

O.GOKU 

0.00 KM 

O.OOICM 

COO KM 

O.QOKI 

O.OOKM 

0.00 KM 

0.001 

0.001- 

. C C 1 

. C C K * 

O.OCiK- 

O.OOKK 

O.OOKM 

0' . C 1 1 c i 



i . C C 2 
COOK* 

0.001 

4 f 
3 



CI 

1.00 
0.30 
3.00 
0.8 
§,..21 
4.30 
0.90 
9.00 
0.90 
0.06 
1*M 

o.is 
i.*o 

0,3 5 
0,26 

C32 
0.C6 

' 0.06 
0.93 
15.50 
3.40 
8.0 
1.10 
1,70 
1.00 
1.60 
0,90 
0,50 
0,70 
. 6 
6.6,0 
1.70 
0.70 
1.20 
0.70 
0.60 
0.30 
1*30 
0.60 
C2 
0.30 
0.00<M 

0,00<M 

0.2 9 

. < W 

Oi.25 

0,25 

1.7 

0,25 

2,30 



Co 



Or 



Cu 



15.50 
1.46CA 



COO 

si 



O.OOK 

o.oo*< 

0.00*< 
O.O04C 
0.00*< 
0,0 iO*< 

Q,004< 

o.oo*< 

O.OOK 

COOK 

0.00 2 

Ci30K« . 

0.002 

O.OOKM 

0.00 KM 

0.001 

0,003 

0,001 

O.OOKM 

0.001 

COOK 

COOK 

O.OOK 

O.0 2< 

COOK 

C002C 

O.OOK 

0.002< 

C3CKM 

0.001 

0.0 31 

0.001 

O.OOKM 

0,0 62 

0.001 

0.0C1 

C0 01 

0.002 

O.OOK W 

0.001 

O.OCKU 

0.3SK 

o.oc*< 
e, ,004c 
o.o o*< ■ 
o.o:*< 
o.oo*< 
o.oc*< 
o.oo*< 
cao*< 

C 00 3 

COOK* 

0.001. 

2 4 
5 2 



0.0 07 

COOS 

0,0 06 

0.00 7 

0.01* 

©„003 

0,004 

0,011 

0,006 

O.OOK 

COOK 

0.002 

O.OOK 

COOS 

CO 04 

0.007 

0.009 

0,004 

0.00* 

0.008 

0.003 

0.005 

. G 1 

O.OOK 

0.0 02 

0.0 02 

0.001 

0.001 

0.001 

0.003 

O.OOK 

0,0 04 

0.001 

0.0 01 

0,002 

O.OOK 

O.OOK 

O.OOK 

O.OOK 

O.OOK 

COCK 

0.00*< 

O.OOK 

i S 1 

0.010 

0.004C 

0.0 0*< 

0.004< 

O.OOK 



0,3Q*< 



CO 14 
0.0 05 



0.001 



0,140 

0.C21 

. 2 1 

.020 

0.150 

0.092 

0.100 

0.140 

0.076 

0,021 

0.037 

, 1 8 

0,100 

0,045 

0.06 

0.051 

0.051 

0.120 

0.02 1 

0,410 

0,270 

0.62 

0.07 7 

0.0* 1 

0.130 

0,056 

0.0*4 

3,059 

C 1 9" 

0.09 2 

0.072 

0.0 9* 

0.030 

0.07 9 

0*030 

0.Q75 

0.077 

0.07 2 

0.09 

O.OOKM 

0.0** 

0.1*0 

0.006 

0.00 2< 

0,200 

0,130 

0.089 

0.210 

0.0 05 

C250 



3 2 
3 7 



0.4 50' 
. 1 C A 

0,001 

50 

1 



0.220 

0,8 00 
0.320 
0.3 90 
0,180 
6.200 
0,730 
0.480 
0,310 
0.030 
0,018 
0.150 
0.130 
0.14 
0,140 
0.220 
0.170 
0,076 
0.055 
0.490 
1.700 
0.4*0 
0.180 
0.330 
0.960 
0.180 
0.2 30 

i. i i a 

0.3 00 

0.270 
0.220 
0.240 
0,230 
0,370 
0.550 
0.38 
0.033 
0,21 0> 
0.110 

coo*< 

0.0 20 
0,220 
0.0 20 
. 4 < 
CISC 
0.*7 
- 2 * 
0.570 
0.110 
0.290 



1.700 
0,296 

0.0 IS 

49 
3 



cos 

0,01 
C01 
0.01 
0.01 
. 1 
0,01 
0.0.2 
Q . 1 
0.01 
C01 
0.01 
. 1 

oi.ii 

0.01 

0,01 
0.01 
0.01 
0,01 
0,0 3 
0.01 
.. 3 
0.01 
, 1 
COL 

o.ai 

0.01 

o.ai 

0.0007 



0.031 
0.001 



0.00 5 



i'4 

<w 

CM 

<« 
<m 

CM 

<m 

m 
<w 

<M 

CM 
CM 
CM 

<H 

<y 
cw 
CI 

<y 

<H 

Ci 
CM 

<M 

CM 
<v 



. 1 

coo 

0.00 

0,01 

o , a i 

C01 

o.oi- 

CO I 
0.0 3 



<M 

CM 
<m 



CI 



0,03 

I. II <A 

C 00 



3 
I 



*l 



Legeiidl,: 

Ca=Cmlciim 

Cl=Oiloride 

Co=Cobait 

Cr==QiraTiiiii 

Cu=Copper 

Fe-Iran 
F=Fluoride 



1 
Units: ug/nr 



TABLE 1 (CONT'D) HI-VGL DATA FOR STATION NO. 48140 (BRCWN) 



Date 

9 512 2 
360111 
I6G114 
360111 

lions 

86012 2 
16 012'. 
I 6 1 2 7 
360131 

560203 
8 60 204 
"60297 
? 6 2 1 1 
o*0212 
360213 
260214 

5*0111 

•6021b 

i $ § I im 

6 6 2 2 1 
160225 
36022.6 
860 2 27 

§60221 
8 6 03 7 
8 6 3 3 
3 6 310 
3 6 3 1. 1 
360317 
860 31 8 
360319 
86 0320 
860321 
86 3 24 
86 0325 
8 6 3 2 7 
36 32 8 
36 0*03 
860*0* 
86 0*07 
8 6 04 08 
860 6 21 
8 60 5 2 2 
8605 23 
860 5 26 
8605 27 
3605 2 8 
» 6 05 3 
860511 
i 6 e > 



MAXIH.JN 
A31TH HcAN 

;*£.«< RI** 

M I N I H U H 
STC DtV CGECM #3 

■ samp in siairiSTies 

X S .A H P CEXCLJDEO) 



Mg 

&"?fffS 

6,2 20 

0.250 

O.ll 

0.0*5 

0.091 

. * 2 § 

0.353 

CISC 

0.0 20 

0.30KW 

0.032 

o . ; 1 1 

0.027 
0.035 
0.072 
0.011 

a.ocK- 

. 3 1 C « 
0.29 
1.20 
0.53 
0.150 
0.079 
0.430 
0*190 

0.07a 

. Q 9 •» 

0.013 

0.160 

0.110 

0.250 

0.030 

0.01* 

0.021 

0.210 

0.033 

O.OGK'H 

. 5 7 

0.001 

0.03 3 

0.126 

0.012 

0.S10 

. 3 3 

0.194 

O.lfi 

0.il2 

0.10 

0.223 



1.200 
. i * 3 < 1 

. 2 5 1 C A 

0,001 



Mn 

con 

£.02 9 

.015 

0.021 

0.30 9 

0.012 

3.03 2 

0.021 

0.015 

O.Q05C 

0.002 

0.013 

2 . 3 C 8 

C. QIC 

0.007 

.310 

, C 1 

3,005 

0.00* 

0,03* 

,081 

0,028 

0.00 i 

0.01* 

0.027 

0,00 9 

0.015 

0.007 

0.015 

0.013 

0.012 

0.014 

0.013 

0.01* 

0.02 5 

0,017 

0*004 

a , c 1 1 

0.010 
O.OOKw 

0.001 

0.01.0 

o.oo*< 

. * < 

0.00 8 
0.02 
0.010 
0,02 
, * < 
0.010 



0.011 
Q.Q15CA 



0.00 I 



Hi 

. s 
0.00 5 
0,011 

0.005C 
0.007 
O.GQ5C 
O.OOK 

0,005 
,005< 
, 5 < 
,001 
,001<u 
,001 
0.00 2 
0.001 
. 1< M 
O.OOK* 
0,002 
0.003 
0.012 
§•006 
0.01 
0,004 
0.0 03< 
, 3 
8 
3 < 
005 
003 
001 
GOKW 
003 
,001 
O.OOKW 
0.00 2 
O.OOK. 
0.0 OKU 
•3 . K U 
O.OOKW 
O.OOKW 
O.OOKW 
0.0 04< 
0.0 0* 
y.OQ*C 
- * < 
, * < 
. * < 
u . * < 
. o, •* < 
0.00 * <. 



0.012 
C . 3 C A 



. 1 



NH3 

3.0 
1.* 
0.5 
5.7 
4.3 
2.8 



0.1 
0.1 



1 
1 
1 
I 
1 
1 
1 
1 
1 
1 

, is. e 

, i II 

,476 

0.066 
0.123 
0.076 

0,3 54 
0.254 

. 1. 4 S 
0,041 
0.204 

m 1 

0.11 6 



<w 
CM 

CI 

c. 
cw 

<w 
<u 
CM 
€M 
cw 
cw 
<» 

CM 

cw 
<w 

CM 

<W 
<- 



u. 
51 



, 1 < A 



36 



5 
O 1 ■ 

1 
1 

1 

>. 2 



7 

6 CA 

2 CA 

1 

2 CA 



N03 

a ,8 

4,1 

0.6 
13.0 
8.0 
2.8 
1,7 
1,1 
5,3 
1.5 
2.1 
0.9 
1.6 
1.5 
3,6 
1.0 
5.6 
3.8 



.0,6 
5.2 
1.4 
0.9 
0.4 
0.7 
0.7 
2.2 
5.3 
1,7 
2.8 
3*2. 
9.2 
0,5 





6 
I 
2 
5 
5,5 

o.ocw 

1.7 

2,9 

O.OCW 

o.ocw 

0.9 

4.1 
0.3 
1.5 
0.6 

0,3 



13.0 
2.6CA 



0.0 



Hi 

0,073 

0.029 

0.037 

0.051 

0.031 

0.013 

0.015 

0.0*1 

0.03 2 

. 5 C 

0.015 

0,026 

0.92 5 

0,0*1 

0.02 

0.021 

.035 

0.0 16 

,010 

,0 78 

,03 2 

,0*9 

,012 

,02 6 

,021 
0,02 2 
0.06* 
0,028 
0,036 
0.026 
0.038 
0*01 6 
0.012 
0.019 
0,031 
0.028 
0.019 
0.00 9 
0.010 
O.OOKW 
.003 

0.0* 

0.005< 

0.00 5< 
0,0*0 
0.050 
0.02 
0.03 
0.00 5< 
0.020 



0,078 
, 2 9 < A 



0.001 



PO4 

1 O.K. 

. 1 < w 
o.ocw 

, K W 
0. KM 

0.0 CM 
, C W 

. < w 

O.OCW 1 
O.OCy 

o.ocw 
o.ocw 



o<« 
ocw 
,Q<w 
,0<W 

, < M 

.OCK: 

.ocw 
o.ocw 
0.1 cw 

. 1 C m 

o.ocw 

O.OC w 

o.ocw 

. 1 c k 

0, icw 

, C K 

lew 

ICW 

icw 

,1CW 

,i<y 

O.KW 

o.icw 

■ 1 C M 
0, ICW 
O.ICW 
O.ICW 
O.KW 
O.Kw 



*1 

7 



0,1 
0.1CA 



. 

42 



Si 

0.762 
3 . 9 4 
1.0 57 

1.210 
0.425 
0.729 
3.765 
1.51 8 
1**56 
0,079 
0,100 
0,100 

0.900 - 

0,600 
, 6 
0.200 
. * 
0,109 

.700 
8.300 
1.700 
0.9 'O 1 
0.60 
4.200 
0.9 Q 1 
1.000 
0.60 
1 ,40 
1.000 
1.100 
1.200 
1.300 

1 * * 
2.400 
2,5 00 
0.300 
1.000 
0. 600 

o.iooc 

0,400 

,400 

,100c 

,100< 

,900 
,600 
0.730 
2.500 
0.700 
0.3 00 



3.800 
1.283 



0.079 



S04 

4.6 

2.3 

1.7 
8.0 
7.1 
3.7 
2.0 
2.0 
3.3 
0.9 
1.* 
1.0 
2.1 
2.4 
3*6 
1.2 
9.7 
7.7 
0,4 
6.8 
2.3 
4.3 
1.3 
1.5 
2.9 
3.6 
5.5 
4.8 
5.5 
8.0 
10.1 
2.6 
3.5 
2.* 
3.7 
6.1 
3.8 
0.9 
3.7 
0.6 



2 

e 
3 

OCW 1 



1.5 
5.0 
1.7 

2.9 

0.6 
1.2 



§ 



io.i 

3 . 3 C A 



0,0 

51 



» 9 < 

iG . 3 C 
C.0C9C 

* 9 i < 

. 9 C 

0.009C 

. C j C 

0.009C 

0.009C 

. 1 C 

0,004 

0.003 

0.031 

O.OOK 

0,005 

0.032 

. G 2 

0.010 
0,010 

0. 03 
0*002 
0.001 

0,001 
a , 2 

0,003 
0. 03 

3 . W V 1 

O.OOK 
0.006 

0*005 

, 1 c 

- C C 1 < 

. 301 C 
, 3 1 < 

O.OOK 
0*022 

* c 1 c 

» 1 c 

0.30K 

0,013 

. a c 
. 1 < 
0.0 80< 
0.080C 
0.080C 
0.080C 
. 3 C 
0.080C 
. C 8 < 



0.022 

0.0 05 



0,001 



Zn 

3.060 

G ■ w * v 

0. 1*0 

S . 1 1 

0.042 
3.067 
0.059 
3.160 
0.0*9 
0.00 5 
0.012 
0,025 
0.017 
0.020 
0,013 
0.008 

0.0*1 

.023 
. 3 5 
,43 
120 
260 
038 
,009 
,0 90 
, 029 
,072 
,0*1 
,029 
.Oil 
,0 92 
0.080 
0,031 
0,037 
0.06 3 
0.05 6 
0.016 
0.719 
0.026 

„ c 1 

* C 5 
0.03 9 
0.0 JO 
0.00 8 

0.019 
0.067 
0.057 
0,07 5 
0.0 20 
0.160 



20 
40 



0.430 
0.060 
0.037 
0.006 
0,072 
51 



I 

i 



Legend: 

l^lc^Iagnesiiiiii 
Mn>Manganese 
NI-NEckel 
KH3=fti]TnDniijn 
Pb=Lead 
P04=Phospha tes 
Si^Silicon 
SO 1 4^=3 ulpha tes 
- VWanadium 
Zn=-Zinc 

Units: ug/m- 



TABLE 2 


HI 


Date 


Al 


151220 


0.360 


8 6 0111 


0.260 


1 6 3 1 1 5 


0.2 SO 


.16 011? 


0.190 


160119 


0.070 


§68122 


0.140 


960124 


0.260 


36012? 


0,230' 


140131 


0.180 


160204 


- 0.071 


§60207 


0.084 


140211 


0.05* 


§60213 


0.071 


860214 


0.061 


16 0217 


0.0 80 


860218 


0.250 


84022 


0.59 


§60221 


0*080 


86022 6 


1.100 


8 60 2 2 7 


0.058 


£603 1 


0.130 


§60307 


0.340 


§6030 8 


0.150 


860310 


0.1 90 


86-0 311 


0.061 


860311 


0.240 


26 318 


0.100 


360319 


0.230 


960320 


0.240 


86 03 21 


0.190 


8'6 3 24 


0.520 


840325 


0.830 


liui.tt 


0.5 80 


860328 


0.088 


560*02 


0.120 


3604 03 


. 7 


36040*1 


0.170 


i 64 41 S 


. 2 3 


3 6 04 7 


0.120 


1 6 4 8 


0.03 9 


160 5 21 


. 8 


i 5 § 2 2 


0.060 


360523 


0.04 


86 OS 2 6 


0.101 


8 60 52 7 


0.171 


860521 


0.161 


860521 


0.171 


860530 


0.249 


8 50 60 9 


0.206 


86 0610 


0.6 52 


MAXIMUM 


1.100 


ARITH MlEAN 


0.242 


GEQiK MEAN 


0.168 


MINIMUM 


0.039 


STD DEV CGEQM •> 


0.235 


SAMP IN STATISTICS 


5 


1, SAMP C EXCLUDED) 





HI-VQL DATA FOR STATION NO, 48141 (INGHAM) 



Ca 

0. 220 

1.290 

4. 100 

0.210 

0.073 

0.36 

2.600 

0.340 

0.320 

0.170 

0.260 

1.2 00 

0.319 

0.2 00 

0.007 

O.OOKM 

O.OOKM 

6.2 60 



0.530 
0.460 

0.440 
2.530 
0.190 
0.900 
1.300 
2.020 
1.3 
1.400 
0.980 
0.189 
0.810 

3.7 33 
0.500 
0.74 
0.210 
. 6 2 
0.605 
.804 
2.147 
1.05 3 
2.095 
3.131 
4.457 

1.8 + 1 
1.447 
1,112 



4.45? 
1.0 54CA 

0.4 SKA 
0,001 
1.156CA 
4 6 



Cd 

0.006< 
. 1< 
0.002 
0.001 
. 1 
O.OOK 
O.OOK 
COOK 
O.OOK 
0.0 OKU 
0.00 1 _ 
O.OOKM 
O.OOKM 
0.001 
0.001 
§.001 
O.OOKM 
O.OOKM 
.O.OOKM 
O.OOKM 
O.OOKM 
0.001 
0.002- 
0.001 ' 
O.OOKM 
0.001 
0.001 _ 

o.ooi 

O.OOKM 
0.001 
0.001 
0,001 

0.001 

0.001 i 

O.OOKM 

0.001 

O.OOKM 

O.OOKM 

O.OOKM 

O.OOKM 

0.001 

0.001 

.001 

0.001 

0.001 

.001 

O.OOKM 

0.001 

O.OOKM 

0.001 



.002 
... K A 



0.001 



CI 

0.15 

0.50 -> 

1.40 ^ 

1.0 

0.10 

0.70 

0.30, 

0.80 

0.20 

0.46 

f.10. 

i.aa 

.0.06 
0.09 
0.00<M 
0.15 

,lt21,i- 

2.00 

0.09 
0.50 
0.12 
-1.00 i-i_ 

0.03 
. 60 

0.30i 
0.80 
6.90 
0« 90 
0.70 
1.70 
0.40 
0.20 
0.10 
1.70 
.80 
0.30 
0.70 
0.10 
2.0 
0,29 
0.2 9 
0.6 
0.29 
0.29 
0.29 
0.29 
0.2 9 
1.70 



44 
12 



2.00 
0.59CA 

. 

5 



Co 

0.0 4< 
0.0 4< 
. 4 < 
• 4 < 
O.OOK 
. 4 < 
0.004< 
0.064C 
O.OOKM 
O.OOKM 
0.001. - 

e.ooKfl 

-0*002 - 
O.OOKM 
0.001 
0.001 

-•0*001<Mi=- 
-0.002C 

0.002< 

O.OOK 
'-O.OOK. 
0.QO2C 
0.002< r f 
0.002< 
0.003 
0.0 01 
0.002 
0.001 
O.OOKM 
0.001 
0.001 
O.fpjKM 
O.OOKM: 
O.OOKM 
O.OOKM 
O.OOKM 
0.001 
O.OOKM 
O.OOKM 
0.004< 
0.004C 
. I 4 < 
O.OOK 
0»OQ4< 
0.0C4C 
0.004< 
0.0 04< 
0.0 04< 
0. 00 4 C 



0.0 03 

O.OOK A 

0.001 

i$ 

5 



Cr 

0.007 

0.01 

0.011 

0,002 

* 0' 8 

O.OOK 

0.0 07 

0.009 

0.004 

O.OOK 

■0.001 
-0.0 05 

"- 0.001 
0.001 
0.005 
O.OOK 

_0«i01< 

= O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 

lO.iOK 
O.OOK 
O.OOK 
O.OOK 

■ O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
O.OOK 
0.004C 
0.0 04 < 
. 4 < 
0.OO4C 
0.004< 
0.004C 
0.004< 
0.0 04< 
0.0 §4C 
. 4 < 



0.011 
0.005 

0.001 

13 
74 



Cu 

0.04? 
0.04 
0.041 
0.018 
0.06 2 
0.029 
0.011 
Q.Gil 
0.037 
0.154 
0.200 
0.040, 
0.032 
0.043 
0.054 
0.078 
0.064 
-0.05* 
.0.220 
0.004 
0.130 
0.032 
0.043 
0.031 
0.047 
0,0 92 
0.C24 
0.058 
0.065 
0.04 8 
0.061 
0.040 
0.0 63 
0.056 
0.047 
0,0 64 

8.63C6 
0.0 31 
0.06 6 
0.04S 
0.0 65 
0.070 
0.065 
0.076 
0.035 
0,097 
0.065 
0.0 5 5 
0-042 
0,087 



0.220 
0.058 
0.043 
0.0 04 
0.039 
50 



Pe 

0.090 
0.310 

0.2 90 
0.28 

0. 1*0 
0.150 

0.180 
8.250 
0.240 
.06 5 
O.Off - 

.0.051 -: 

o*i*©7 

0.09 3 
0.056 
0.015 
0.083 

o.on- 

0. 900 ' 

0.012 

O.J 00 

0.250 

0.130 

0.230 

0.054 

0.260 

0-031 

0.200 

0.120 

0.140 

0.390 

0.460 

0*340 

0.041 

.020 

0.160 

1 , 9 8 
. 0?2 
0.034 

. 04< 

0.2 50 

0. 110 

0.059 

0.220 

0.540 

0.3 40 

0.310 

0.38 

0.130 

0.490 



F 



0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.31 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

o.oi 

0.01 
.0-01 
0.01 
0.01 
0.01 
0*01 
* 1. 

o.oi 



<w 
CM 
CM 

<H 

<y 

<M 
CM 

<y 

<M 

<M 

£1 
<M 
CM 

CM 
CM 
<W 
<M 
CM 
CM 
CM 
<W 
<M 
CM 
CM 
<w 



0.0002 

0.002* 

0.0000 
0.0 000 



0.0001 

0.01 

0.00 
0.00 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

o.oi 



CM 
<u 

CM 
CI 

fi 

<M 

<d 

CM 



I 

I 



0.900 

0.194 

0.012 

49 

2 



0.01 
0.01 

0.00 



<A 



Al s Aluminum 

Ca = Calcium 
Cd — (^(J^t.unj 
CI s chloride 
'Co — Cobalt 
Cr = Chromium 
Cu = Copper 
Fe - Iron 
F = Fluoride 



Units: ug/nr 



4Q 



TABLE 2 (CONT'D) HI-VOL DATA FOR STATION NO. 48141 (INGPIAM) 



Date 



Mn 



M 



!nH3 



NO3 



pb 



po 4 



Si 





85 12 20 




0*04 1 


0.004 


a . 5 < 


1.1 


2.9 


0.011 


0,0<H 


0.34 3 




£60111. 




0.120 


0*011 


O.OOSC 


0.6 


1.5 


O.OOSC 


O.OCH 


.1 .845 




86011* 




0.16 


0.013 


0.004 


0.7 


1.7 


0.031 


O.OCH 


1.162 




86011? 




.081 


0.016 


. 5 < 


4.0 


9,2 


0.031 


O.KH 


1,018 




860119 




.04? 


■ 1 < 


0.004 


3.6 


7.3 


0.028 


0.1 CM 


0.305 




860122 




0.06 


. 6 


. 5 C 


1. 9 


2.9 


0.160 


0,0 CH 


0.431 




86012% 




0.150 


. 8 


0.005C 


0.2 


0.8 


O.OOSC 


O.OCH 


0.949 




860111 




0.27 


0.00? 


0.005C 


0.3 


1.0 


0.023 


O.OCH 


1.186 




860131 




0.09 7 


0.00 8 


O.OOSC 


1.1 


3.2 


0.008 


O.OCH 


1.331 




860204 




O.OQKW 


0.00 2 


O.OOKH 


0.1 <H 


3.1 


0.037 


O.OCH 


0.200 




86 02 7 




O.OOKH 


0.005 


0.0 22 


0.1 <M 


6.3 


0,072 


O.OCH 


0,400 




860211 




O.OOKb 


0.001 


0.001 


0.1 <H 


1.6 


0.007 


O.OCH 


1.500 




860 213 




O.OOKH 


' 0.00 3 


0. 801(1 


0.1 CH 


2.8 


0.025 


O.OCH 


0.400 




66021* 




0.0'OKU 


0.00 5 


0.001 


0.1 CH 


3.6 


. 1 1 


O.OCH 


. 5 




86 0217 




O.OOKH 


0.005 


O.OOKH 


0.1 <y 


2.9 


6.019 


O.OCH 


0.200 




860213 




O.OOKH 


. ? 


. 3 


0.1 CH 


6.4 


0.04 9 


O.OCH 


0.200 




360220' 




O.OOKH 


0.0 s 


.0 04 


0.1 <y 


3.5 


0.04.2 


O.OCH 


. 3 




860221 




'O.OOKH 


0.90 2 


. K ■ 


0.1 CH 


1.0 


0.027 


. < M 


. 2 




8 60 216 




0.65 


0.04 2 


.004 


0.1 CH 


1.2 


0.048 


0.1 CH 


4.700 




360227 




0.022 


0.001 


. 1 3 < 


0.1 ci 


O.OCH 


O.OOSC 


0.OC * 


... 2 




6 6 3 01 




0',270i 


0.005 


3 . 3 C 


0.1 < 4 


2.1 


0,043 


O-CCH 


. 5 




8 6 1 1 




0.094 


. C u 7 


. 3 < 


0.1 C 4 


0.4 


0,314 


C.OCH 


1.000 




3 6 j 3 u i 




0.130 


• y 3 * 


.0.003 


c . : € v 


. £ 


0.011 


0.0<H 


0.900 




8 6 310 




0.073 


0.014 


. 5 


0.1 CM 


4.5 


0. 04 7 


3.0CH 


. 9 




160311 




0.046 


0.003 


0.00 3C 


0.1 <H 


1.3 


0.013 


c . c ■ 


0.500 




46011? 




0.240 


0.016 


0.002 


0.179 


2-3 


0.045 


O.KH 


1.300 




36 0316 




0.027 


0.004 


O.OOKH 1 


0.226 


2-6 


0.00 € 


. 1 C H 


0.400 




860319 




0.097 


0.012 


0.002 


0.4 91 


6,7 


0.038 


O.KH 


0.9 00 




860320' 




0.150 


0.007 


0.001 


0.0* * 


0.5 


0.011 


O.K. 


0.7 




8603 21 




0.025 


0.009 


O.OOKH 


0.06 6 


2.0 


0.009 


O.KH 


0.6 00 




860324 




0.230 


0.013 


O.OOKH 


0.06 9 


0.9 


0.029 


O.KH 


1.100 




8160325 




0.310 


0-02 3 


0.0 OKU 


0.24 4 


5.6 


0,03 3 


O.KH 


2.200 




360327 




0.210 


0.016 


O.OOKH 


0.191 


3.1 


0.02 3 


0.1CH 


1.90 




.160328 




0.021 


0.003 


O.OOKH 


0.1631 


1.3 


0.019 


O.KH 


0.300 




B 6 040 2 




0,036 


0.001 


O.OOKH 


0.004 


o.ocu 


0,009 


O.KH 


0*200 




860140 3 




0.001 


0.809 


O.OOKH 


0.032 


I.I 


0.023 


Q.KU 


" 0,900 




86040% 




0.05? 


0.012 


O.OOKH 


0.035 


2.0 


0.018 


O.KH 


0.400 




360405 




0.056 


0.008 


O.OOKH 


0.016 


0.9 


0.021 


0.1CH 


0,60 




8 604107 




0,044 


0.0 03 


O.OOKH 


0.123 


2.0 


0.015 


O.KH 


0.400 




860408 




0.010 


I.SOKM 


O.OOKH 


0.046 


0.0 <H 


0,016 


O.KH 


0.100 




860521 




0.171 


t.010- 


0.004C 




2.9 


0,04 




. 0.600 




860522 




0.033 


• .SOI 


0.0Q4C 




4.4 


0.040 




0.300 




860523 




. 2 5 


Q.004C 


. 4 < 




0.3 


0.020 




0.200 




1 &. §1 i 




0.122 


0.010 


0.004C 




1.5 


0.030 




0.70 




86052? 




0.24 3 


0.020. 


0.0 04C 




4.4 


0.063 




2.000 




8605 28 




0.172 


0.010 


0.004C 




2.9 


0.04 




1-200 




8 6 0i 5 2 9 




0.24 8 


0.01.0 


. 1 4 < 




0.6 


0.O20 




1.400 




8605 30 




0.28 2 


0.020 


0.0 04C 




1.2 


0.0 20 




2.000 




8 6 G 60 9 




0.069 


. 5 


Q.Q04C 




0.3 


0.007 




..400 




8 6 016 10 




0.28 


0.02 


O.004< 




4.1 


.040 




2.300 




mSIMUM 


0.65 


Q , 4 2 


0.022 


4.0 


9.2 


. 1 6 


0.1 


4.700 




AHIfH M 


I Ah 


. 1 C 9 < A 


0.00 I < 4 


- 2 < A 


0.4 C A 


2.6<A 


0.02 9 


. C A 


0.90? 




If in m 


£Ah 


O.037<* 






0.1 <A 








@ip 6 4 8 




Hlhl 


MUft 


. c 1 


. 1 


. 1 


0.00* 


0.3 


0.007 


0.0 


0. 100 


STO' 


DcV (GE0H 


*) 


Q * 11 3 < 6 






0.9 < A 








. a 1, s 


SAUP 


IN' STATISTICS 


5J 


48 


29 


40 


so 


AT 


1 


50 


I Si 


-.? C'EXCLUD 


ED) 




4 


42 






* 







S04 

1.7 
1,1 
2.1 
5.7 
5.8 
3.1 
1.0 
1.3 
2,0 
2.4 
5.4 
1.9 
2.9 



9 
I 



,1 

7 
.3 

O.OCH 
1,0 
. 7 
2.3 
4,5 
3.1 
5.3 
4.9 
9.0 
I'Jt 
.3.3 
2-1 
4.% 
4.7 
2.4 
0,6 
1.1 
1.1 
0.7 
3.3 
.1,1 



5.1 

1.7 
1.7 

1.5 

0.9 
2.9 



9 . 
3-2CA 



. 

5 



V 



Zn 



. 9 C 





.023 


. 6 i C 





.015 


O.OOSC 





.038 


0.0 9C 





.077 


0.009C 





.041 


0.009C 





.0 29 


. 9 < 





Oil 


0.009C 





.019 


, 9 C 





.020 


0*007 





.019 


0.004 


i. 


.029 


0,001C 





.00 6 


0.001C 





021 


0.001C 





.0 2 7 


. 1 c 





.020 


0*001 


1 


.051 


0.013 





,045 


• 1 1 c 





.013 


, 1 





03 6 


0,001c 





.010 


0.001c 





.011 


0.001c 





.017 


0,001 





.019 


0.00 2 


1 


06 8 


0.001c 


i 


Oil 


J.OOK 


o 


028 


0.001c 


1 


022 


0.001c 


o 


068 


0,011 


:Q: 


012 


0.013 





016 


0.016 





025 


0.001C 





054 


0,003 


y. 


58 


0.001 c 





016 


0.001c 





00 9 


0.001c 


Q 


01 9 


0.001c 


0. 


01? 


0.001c 


1 


9 


0.001c 


0. 


007 


O.Oli 





00 5 


., 8 C 


0. 


74 


0.080C 


Q 


026 


0.080C 





00 7 


o.iioc 





.010 


O.OaOC 


1 


.068 


o.oao< 





.0 24 


0.0 3 0C 





,019 


0.08 3C 


e 


.0 25 


. 8 C 





,02 


. 8 C 





,0 69 


0.016 





.077 


0.007 


Q 


.02 8 







.022 


0,001 


Q, 


,005 







,020 


1 


so 





o 

i 



Legend: 

Mg=*1agnes ium 

MnNyianganes e 

Ni=Nicfcel 

!>H3=AinrDDiiium 

H)3=Nltrates 

Pb=Lead 

P04=PI"!Osphates 

Si=Silioone 

S04=Sulphates 

V = VcLneidi tin 

Zn=Zinc 



Units; ug/nr 
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TABLE 3 



HI-VOL DATA FOR STATION NO. 48142 (CALDERARQ) 



Date 



Al 



Ca 



Cd 



CI 



Co 



Cr 



CU 



Fe 





8 512 2 


0.100 


0.210 


0.001 


0.50 


0.004< 


0.009 


0.15 


0.1*0 


0.01 


<W 




S 6 3 1 § 


0.120 


0.096 


O.OOK 


0.06 


0.004C 


0.011 


0.002C 


0,120 


0.01 


<w 




860115 


0.100 


0.4 SO 


0.06K 


0.4 


0.004< 


0.004 


0.02 5 


0.150 


, 1 


CI 




1 6 § 1 1 7 


. 1 5 


0.210 


0.001 


0.50 


0.004< 


0.005 


0.034 


0.260 


0.01 


< i 




8601 1 9 


0.060 


0.070 


O.OOK 


0,10 


0,0©4< 


0.004 


0,076 


0.110 


, 1 


<w 




1 6 122 


2. 000 


0,1*1 


§ . 00 1 


0.70 


O.OOKW 


0.001 ' 


0.03 4 


2.706 


0,01 


CI 




8 6 0124 


0.210 


2 '.900' 


O.OOK 


0.30 


O.OOKW 


O.OOK 


i.oti 


0.300 


0.01 


CD 




8 6 1 1 2 7 


0.C90 


0.190 


O.OOK 


D.00C1 


O.OOK* 


O.OOK 


0.091 


0,140 


0.01 


CO 




860131 
860204 

36020? 


0.216 


0.130 


O.OOK 


0.20 


O.OOKW 


0.0 02 


0.1 00 


0.28 


0.01 


<w 




0.045 


0.100 


O.OOK V 


0.34 


0.001 


O.OOK 


0*000 


0.04 7 


0.01 


<w 




0.062 


0.3 00 


0.001 


- 0.32 


0.003 


O.OOK 


0.041 


.051 


0,01 


<:w 




8 6 2 1 1 


i.iti 


1.00 


o.ookw 


1.20 


0.001 


O.OOK 


0,081 


0,07 6 


0,01 


< W 




1 6 1 2 1 2 


o.o ii 


0.410 


0.00 KM 


0.50 


. 0'O 2 


O.OOK 


ft.i'ti 


0,076 


0.01 


<w 




86 02:13- 
MOMS 
1 6 2 1 7 


0.053 


0.160 


O.OOKW 


O'.'OOCW 


O.OOKW 


O.OOK 


0.03 9 


0. 100 


, 0' 1 


CM 




0.100 


0.350 


0.001 


0.15 


O.OOKW 


0.004 


0.010 


0.310 


, 0' 1 


<w 




0.048 


O.OOKW 


0.001 


o.oocu 


0.001 


0.001 


0.110 


0.067 


'. 1 


<w 




S 6 2 1 S 


0.0 5<6 


o.ookw 


0.001 


0.00<W 


0.00 2 


O.OOK 


ft* HI 


0,140 


0,01 


<w 




S § Q' 2 2 § 


S.Oll 


0.00KW 


O.OOKW 


0.06 


0,0 02 


O.OOK 


0' . 1 1 


0.046 


ft* ft! 


<w 




360221 
360225 
36 226 


0,045 


0.070 


O.OOK* 


G.14 


O.OOKW 


0.0 OK 


, C 7 4 


0.04 5 


0*8} 


<■' 




0.0 64 


1.800 


O.OOKW 


0.40 


O.OOK 


O.OOK 


0.036 


0.085 


0,01 


<w 




0.190 


6.300 


0.001 


1.20 


O.OOK 


O.OOK 


0.1.00 


0.26 


0.01 


<w 




360227 


0.140 


3. ISO 


o . o o i 


. 44 


O.OOK 


O.OOK 


0.0*6 


0.170 


0.01 


CH 




S 6 2 2 8 


0.331 


5.3,80 


O.OOKW 


0.41 


0.00 2C 


O.OOK 


S.0S2 


0.053 


o , a i. 


eg 




8 6 S 7 


1.308 


2.4CQ 


0". 001 


1,00 


0.202« 


0.0 02 


e.OEi 


2,300 


0.01 


<te 




§1031:1 


0.200 


0.7 80 


3.001 


0.87 


O.OOK 


O.OOK 


0,351 


0.350 


0,01 


<y 




863' 3d | 
i 6 3 31 1 


0.2 00 


0.3 §0 


0,001 


0.70 


a.002< 


O.OOK 


0.050 


0,3 30 


. I 


€M 




CDs?' 


. 3 ■ i 


O.OOK ■ 


0.0 6 


O.'002< 


O.OOK 


0,04 4 


0,071 


0.C1 


<H 




1 1 3 1 7 


3.263' 


i.M'Q 


i.iftl 


6' .70 


0.031 


O.OOK 


0.170 


0.3'20 








8 6 3 1 8 


0.740 


9.6 90 


0.001 


0.10 


O.OO'l 


O.OiH 


6*6*8 


0.590 








16 319 


u',170 


5. §0 0' 


. C 1 


0.3C 


'C.SSKW 


O.OOK. 


0,13 


m 11 








16 326 


0,140 


1.300 


O.OOKW 


0,60 


O.OOKW 


O.iOK 


. 2 5 


0.610 








860111 
16 3 2 4 
3 60 3 2 7 


0.130 


i.aoo 


O.OOKK 


0.60 


O.OOKW 


O.OOK, 


0,04,1 


0,130 








. 1 1 


1.500 


0,001 


0.2,3 


O.OOKW 


O.OOK 


0.06 5 


0.270 


0.000 6 




0.350 


0.350 


0.001 


0,19 


O.OOKW 


O.OOK 


0.071 


0.3 30 


C.OO0 2 




8 6 3 2 S 


0.350 


1.800 


0.001 


0.23 


O.OOKW 


0.0 01 


0.048 


0.440 


0.000* 


> 




3 6 4 2 


0.02 2 


0.60 


O.OOKK 


0.32: 


O.OOKW 


O.OOK 


0.05 7 


O.OOKW 








lit it J 


0.14 


1.200 


O.OOK H 


0.58 


O.OOKW 


O.OOK 


0.05 5 


0,0 36 








3 6 40 4 


0.110 


0.790 


••i#t 


0.26 


O.OOKW 


O.OOK 


0.06 3 


0.04,2 








a 6 0*01 
160407 
8 6 4 8 


0.140 


i'.ifi 


0.001 


0,55 


O.OOKW 


O.OOK 


0.04 6 


0.0.57 


0.0 00 J 






0.04 


o.iil 


0.001 


0.35 


O.OOKW 


0.001 


0.100 


0,018 


O.OOCI 






0.016 


0.0 96 


0.001 


0,'QO<W 


O.OOKW 


.,0 01 


0,04 3 


O.0O4< 


O.'OOO'I 






,8605 21 
8 60 5 1 6 


S.0S7 


0.238 


a.ooi 


Q.OOCW 


0.004< 


0.0 04 < 


O.,07i 


0.280 


0.01 


<d 




0,337 


0.14 5 


. 1 


§*.i«.i 


0.00*< 


■ O.0 04< 


0-17 


0.100 


, 0' 1 


Cm 




'36 5 27 


0.136 . 


2.0T7 


I.OOKH 


o.oocw 


iO.0'04< 


0.004C 


C.2C0 


0.2 50 


6,01, 


cm 




8605 21 


0.022 


§•3*1 


0,0'OKW 


0.0 0<w 


0.004< 


0.0 04< 


0.09 5 


0.099 


. 


CI 




gfci'lif 


) v |4f 


2.*4 2 


6.001 


0.00<M 


0.004< 


0.0 Q4< 


0.12 


0.4*0 


0,01 


< w 




3 i 5 3 w 


5 . 2 e 7 


i . i a 2 


3. SKW 


c.aa<w 


O'.004< 


0.0 4< 


0.160 


O.ISO 


. 1 


cm 




360535 


o . 1 1 a 


l,29& 


O.OOKW 


0.00<W 


0.004< 


O.0Q4C 


0.120 


0.190 


0.01 


ti 




8 6 0610 


0.179 


O.T'OT 


O.OOKW 


o»oo<y 


0.004< 


O.O 0%< 


0.27 


0.360 


, 1 


<w 




hix iM-yi 


2. oca 


6.300 


0,00 2 


1.20 


0.00 3 


0.011 


0,2 70 


2.700 


0,01 






A,*$TH MIAN. 


0.231 


1 . 3 if- < A 


O'.OOKii 


0.32<A 


O.OOK! 


0.0 04 


0,035 


0.3Q9C4 


. 1 1 


CI 




'GE3H MEAN 
MlfilMUH 


0.12 5 
0.0 16 


0.412CA 

. i 1 1 


0.001 


0.00 


0.001 


0.0 01 


0,325 


Q . 01 


0,0 




1 
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1.19KA 

*5 


43 


4 9 


28 


13 

73 


»i 


4 8 
I 


41 






I St." 3 CiXCLUOcC) 






12 




4,2: 







1 

p 



LEGEND: 

Al = Al,umJiiiTi 
.Ca = Calcium 
Cd m Cadmium 
CI = Chloride 

Co = Cobalt 
Cr = Chrcmium 

Da = Copper 
Fe = Iron 
F = Fluoride 



Units. i uq/m- 



TABLE 3 (CONT'D} HI-VOL DATA FOR STATION NO. 48142 CCALDEBARO) 



Date 


If 


En 


m 


NH3 




N03 


Pb 


PO4 


Si 


S0 4 


V 


Zn 


15 1220 


0,061 


, 00 6 


yi . Q ® § < 


2.1 




5.8 


C'077 


O.K- 


0.457 


3.3 


* C i £ 


0.333 


360 109 


0.043 


. i 5 < 


, s < 


0.1 




0. 0<U 


0.005< 


Q,G<U 


0,768 


. < w 


y iyy?( 


C . J4 


! 8 6 0115 


0.045 


0.00 5 


G.005< 


0.3 




0,0 <u 


0.005< 


,0<W 


0.641 


e.s 


. 3 ■; s < 


C . CO; 


86011? 


0.070 


0,015 


0.005< 


3.7 




8.5 


0.031 


O.KM 


1.087 


5.4 


COOK 


CG66 


860119 


0.031 


0.008 


- 5 < 


3.7 




6,6 


0,025 


O.KM 


0.2 26 


5.9 


G.GOK 


. 4 f 


860122 


■ 4 6 


0.049 


0.005< 


0.2 




0.3 


.008 


. o<y 


11.510 


1.5 


COCK 


0.020 


160124 


0.210 


0.011 


0,06 5 % 


0.3 




l.f 


• 5 < 


0.0<M 


1,336 


2.1 


. i < 


0,013 


8 6 0127 


0,047 


0.004 


. 5 < 


1.4 




2,5 


, s < 


O.OCM 


0.473 


3.4 


G . G i < 


C017 


8 6 1 J 1 


0.09 9 


0.012 


0.005< 


1.1 




3.7 


0.017 


0.0<M 


1,301 


2.3 


Q.QGK 


0.021 


S 6 2 4 


COOK- 


0.00 3 


0,0 02 


0,1 


<w 


3,0 


0*019 


o,o<y 


0*200 


2.3 


0,00 4 


. C 9 


160207 


' COOKd 


, 1< H 


CO OKU 


0.1 


<H 


1,0 


0,008 


0.0<U 


0.200 


1-0 


* C K 


0,006 


86 2 11 


G . 1< k 


. 6 


0,0 02 


0.1 


<w 


1.7 


0.036 


o,o<y 


0.409 


1.8 


.001 < 


0.011 


560212 


O.OOKM 


0.0 05 


0.0 04 


0.1 


<u 


l.a 


0.051 


. o< w 


0,400 


3.1 


COOK 


0.01* 


§60213 


fi.flSKn 


, 5 


. i C 1< w 


0,1 


<w 


c <» 


0,021 


0,0<M 


&• $ 


0.0<M 


COOK 


C .020' 


36 215 


0.005 


. 1 


0,00 3 


0.1 


cu 


5.9 


0,043 


O.GCM 


. id 6' 


5.2 


O.iuK 


. <• 9 


860217 


, 1< w 


0.005 


0.005 


0,1 


€i 


2.9 


0.022 


. < m 


0,2 00 


8.0 


. 1 < 


0.051 


If f fl 1 


COOK* 


0.006 


0.007 


0.1 


CM 


3.8 


0.068 


, < W 


0.200 


7.3 


.006 


86 2 2 


COOK* 


0,004 


O.OOKM 


0.1 


<■ 


2.6 


0.036 


, < w 


0.200 


4.5 


coca 

0.003 


0,018 
0,009 


860221 


COOK- 


0.001 


O.OCKM 


0,1 


<M 


1.1 


.0 21 


, < M 


0,200 


1.8 


46 2 2 5 


G .061 


0.0 0* 


COOK 


0.1 


<,* 


0.5 


0.0 7 


. < M 


0.5 00 


1.1 


O.OuK 
COOK 


Q , c s 
0.018 

3.009 

0. 14 

0,G26 
G , C 2 4 

caas 
c . 1 1 

0.038 
CQ31 
0. 063 
C.009 


S 6 3 2 2 ft 


3,190 


1,013 


0.003 


0,1 


<W 


1,3 


0.012 


, < If 


1 ,300 


1.6 


860227 


C . 1 4 


, 8 


0.0 3< 


, 1 


CM 


0.6 


0.005< 


o . < y 


0.900 


1.0 


COOK 
COOK 
9 . C 4 
0.032 
0.002 
C C 1 < 


860226 


0,071. 


0,003 


, 3 < 


. 1 


<H 


0.6 


. 5 < 


0.0<M 


0.400 


6*4 


86 03 7 


,610 


0.04 8 


0,005 


0.1 


<M 


0.8 


0.02 6 


. Km 


5.000 


2.6 


860308 
860310 
860 311 


0-190 
0,100 ' 
0,041 


. 1 1 

o.oi a 

0,004 


0.006 
. 3 < 

o , o i i < 


0,1 

0.1 

0.1 


<w 

Cti 


1.5 

4,8 
1.2 


0.011 
0.041 
0.007 


o.o<m 

O.KV 
0,iO<H 


1.400 
0.900 
0,400 


2.2 
5,1 

2.1 


86 0317 


0.250 


0.017 


0.0 01 


0,126 




2.9 


0.074 


Q.Ktf 


1.10 


6.0 


C . G i 


860311 


3.14 


0,012 


0.001 


0.223 




2.4 


0,011 


O.KM 


3.200 


6.1 


0.028 


860311 


0.120 


0.011 


0,0 OKH 


0.325 




6,7 


0.047 


o.i<y 


1.300 


a. 7 


0-027 
0.010 


1 360320 


0.27 


0.013 


0.002 


0.02 6 




O.S 


0.007 


O.KM 


2,800 


2.4 


160321 


0,280 


0.009 


O.OOKM 


0. 0*7 




1.3 


0.00 9 


O.Ku 


1.200 


2,4 


COOK 


0.017 


8 60 3 2 4 


0.220 


Q , 1 2 


0.001 


' 0.070 




1,3 


0.01 9 


O.KU 


1.400 


2.3 


. G 4 


.021 


160327 


0.210 


0,017 


0.001 


0,141 




2.1 


0.029 


O.KM 


2.000 


5.8 


.004 


'0.047 


860328 


0.320 


0,024 


0.0 0*3 


0.188 




5,4 


0.028 


O.KU 


2,300 


4.7 


. G K 


0,059 


860402 


0.035 


0,002 


O.OOKM 


0.013 




0.6 


0,006 


• 1 < M 


0.200 


1.1 


0.009 


O.OCKM 


160 40 3 


0,05 3 


,006 


O.OOKM 


0.031 




0.8 


0,00 9 


O.KU 


. 6 


1.1 


. Q 1 3 


0.007 


160404 


0.070 


. 8 


0.001 


0.027 




1.6 


0.012 . 


Q .Ktf 


0.700 


1.2 


0.00 3 


u , G 1 
CO 16 


16 040 5 


0.067 


0,013 


O.OOKM 


0,04 8 




1,7 


0.011 


0.1 CM 


. 5 


1.7 


. G K 


860407 


0,052 


, 3 


O.OOKM 


0.091 




2.1 


0.011 


O.KU 


0.500 


4,2 


COOK 


C . C C- 5 


B6Q40 3 


0,0 32 


O.OOKM 


O.OOKM 


. 3 8 




0-0<M 


0,00 8 


O.KU 


0.100 


1.8 


0,006 


.00* 


860521 


0,138 


0.010 


. 4 < 






2.6 


0.04 




. 5 


2,9 


C i G < 


, C 3 1 


360526 


0.3U 


0.030 


0.005 






5.5 


0,090 




2.400 


6,7 


, C i < 


C1C0 


1 6 5 2 7 


0.120 


. C 1 


. 4 < 






1.5 


0.03 




1.20 


2.0 


. s < 


0.010 


3 6 5 2 s 


0.041 


0.00 7 


. * < 






2.9 


0,04 




0,200 


4,4 


0.0a < 


0.020 

c 1 

C 0' 1 c 
0.G05 
0.031 


840529 

860530 
860609 
-360610 


0.342 

0.395 
. £ 1 
* 1 f * 


o . e 2 o 

0,020 
0.00 6 

0,010 


,004 < 
0.004< 
0.004< 

0.G0-.< 






0.6 
1.5 

0.0<M 
1.5 


0,030 
0.030 
0.0 9 
2.230 




1.70G 
2.300 
. 7 
1-10 3 


1.7 

2.9 
l.S 
1.5 


C . 3 < 

C , C a G < 
, f 3 < 
» 1 G < 


,HAAIM„<4 
AfilTH MEAN 


» tin 

a . 1 2 7 < a 


, G 4 9 
G • 1 1< A 


0.007 

cooka 


1 . f 

0.4 


<ft 


S.5 
L.3«A 


0.090 
0,027 


0.1 

co<* 


11.510 
1.213 

, 6 9 i 


1*1 

3.2<A 


,329 
, 3 i 


. 1 
. 2 4 < A 

. 1 7 < A 


SfflM Mc4% 


, C 4 5 < A 






a, i 


<I 










. , - 


0.001 


HlHIMtJM 
SID OIV CG2GH *) 


.001 

, 1 3 J < £ 


0.001 


o . a o i 


,013 

i . 9 


ci 


0,0 


0.006 


CO 


0.05 

1,774 


O.O 


C 1» « 

17 
65 


1 i SA*P IN STATISTICS 


*9 


4 a 


2 3 


-1 




4f 


4 3 


41 


4 9 


4 1 




I S & * P C £ X C 11 y 3 = u 5 




2 


*<2 








12 














Legend: 

Mg=Wagnesium 
Mn=Manganese 
Ni=Nickel 
tffi3==AitiiDniurti 

MD3=Nitrates 

Pb=Lead 

P04=PhosjJnates 

Si=Silicon 

S04=Sulphates 

V=VanadiiMi 

Zn=Zinc 



Units ; ug/m~ 



- 13 - 



TABLE 4 
ARITMfETIC MEAN HI-VOL DATA (JAN. 86- JUNE 86) 







48141 


48142 


48142 




PARAMETERS 


BROWN 


INGHAM 


CALDERARO 


Al 


Aluminum 


0.839 


0.242 


0.231 


Ca 


Calcium 


2.076 


1.054 


1.015 


Cd 


Cadmium 


0.001 


0.001 


0.001 


CI 


Chlorides 


1.46 


0.59 


0.32 


Co 


Cobalt 


0.001 


0.001 


0.001 


Cr 


Chromium 


0.005 


0.005 


0.004 


Cu 


Copper 


0.100 


0.058 


0,055 


Fe 


Iron 


0.296 


0.194 


0.309 


F 


Fluorides 


0.01 


0.01 


0.01 


Kg 


Magnesium 


0.143 


0.109 


0,127 


Mil 


Manganese 


0.015 


0.009 


0.011 


Ni 


Nickel 


0.003 


0.002 


0.002 


MH3 


Ammonium 


0.6 


0.4 


. 4 


N03 


Nitrates 


2.6 


2.6 


2.3 


Pb 


Lead 


0.029 


0.029 


0,027 


P04 


Phosphates 


0.1 


0.0 


0.0 


Si 


Silicon 


1.288 


0.907 


1.213 


SC4 


Sulphates 


3.3 


3.2 


3.2 


V 


Vanadium 


0.005 


0.007 


0.008 


2n 


Zinc 


0.060 


. 028 


0.024 
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TABLE 5 
DUSTFALL AND FLUORIDATION DATA FOR STATION 48040 (BROWN) 



1986 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEP 


OCT 


NOV 


DEC 


T.D, 


2.9 


3.2 


3.9 


5.5 


6.5 


2.4 


3.0 


2.5 


3.4 








Al 


.062 


.055 


.03 7 


N.D. 


.034 


.016 


.086 


.053 


.03 7 








Cd 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 








Co 


N.D. 


N.D. 


N.D. 


N.D. 


.003 


N.D. 


N.D. 


N.D. 


N.D. 








Cr 


N.D. 


N.D. 


N.D. 


N.D. 


.001 


N.D. 


N.D. 


.001 


N.D. 








Cu 


,003 


.002 


.001 


N.D. 


.004 


.002 


.004 


.004 


.003 








Fe 


,021 


.026 


.024 


.002 


.021 


.008 


.026 


.029 


.019 








Mn 


.001 


.001 


.001 


N.D. 


.001 


.001 


.001 


.001 


.001 








Mo 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


.001 


N.D. 








Ni 


N . D . 


N.D. 


N.D. 


N.D. 


.001 


N.D. 


.001 


.001 


N.D. 








?b 


N . D . 


.003 


.001 


.001 


.003 


.001 


.005 


.002 


.001 








V 


N.D. 


N.D. 


.001 


.001 


N.D. 


M . D . 


N.D. 


N.D. 


N.D. 








Zn 


.006 


.006 


.003 


.008 


.011 


. 004 


.00 9 


.008 


.004 
































F . R . 


15 


9 


17 


17 


11 


8 


6 


7 


4 









LEGEND : 



T.D. 


= 


Total Dustf a. 


LI 








Al 


= 


Aluminum 




Mn 


2S 


Manganese 


Cd 


= 


Cadmium 




Mo 


= 


Molybdenum 


Co 


= 


Cobalt 




Ni 


= 


Nickel 


Cr 


= 


Chromium, 




Pb 


SS 


Lead 


Cu 


= 


Copper 




V 


= 


Vanadium 


Fe 


= 


Iron 




Zn 


s 


Zinc 


N.D. 


ss 


Non-Detected 










F.R. 


= 


Fluoridation 


Rate 









UNITS: 



Dustfall & Metals in Dustfall = gm/sq.m./30 days. 
Fluoridation Rate = ugF/100 sq.cm./30 days 
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TABLE 6 
DUSTFALL AND FLUORIDATION DATA FOR STATION 48041 { INGHAM) 



1988 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEP 


OCT 


NOV 


DEC 


T . D . 


1,5 


2.4 


2.8 


4 . 3 


5.2 


3.6 


1.5 


4.4 


3.1 








Al 


,042 


,014 


.018 


.008 


.022 


.016 


.085 


.080 


.041 








m 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 








Co 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N,D. 


N.D. 


N.D. 


N.D. 








Cr 


N.D. 


N.D. 


N.D. 


.001 


N.D, 


N.D. 


N.D. 


N.D. 


N.D. 








Cu 


.002 


N.D. 


.001 


.001 


.001 


.001 


.004 


.005 


.003 








Fe 


.030 


.022 


.016 


.003 


.016 


.010 


.017 


.035 


.021 








Mn 


.001 


.001 


.001 


N.D. 


.001 


.001 


.001 


.001 


.001 








Ho 


N.D. 


N.D. 


N.D. 


N.D. 


N . D . 


N.D. 


N.D. 


.001 


N . D . 








Ni 


N . D . 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


.001 


N.D. 








,Pb 


i , D . 


.002 


.001 


.004 


.002 


.001 


.008 


.002 


N.D. 








V 


N . D . 


N.D. 


.001 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


.001 








Zn 


.003 


.003 


.004 


.008 


.009 


.003 


.010 


.011 


.004 


































F.R. 
— ■ 


9 


9 


10 


8 


5 


5 


4 


4 


3 









LEGEND 



T . D . 


= 


Total Dustfall 








Al 


a 


Aluminum 






Mn 


= 


Manganese 


Cd 


= 


Cadmium. 






Mo 


s 


Molybdenum 


Co 


s 


Cobalt 






Ni 


s 


Nickel 


Cr 


a 


Chromium 






Pb 


= 


Lead 


Cu 


m 


Copper 






V 


- 


Vanadium. 


Fe 


= 


Iron 






Zn 


=; 


Zinc 


N.D. 


s 


Non-Detec 


ted 










F.R. 


= 


Fluor idat 


ion 


Rate 









UNITS: 



Dustfall & Metals in Dustfall = gm/sq.m./30 days 

Fluoridation Rate = ug.F/100 sq.cm. /30 days 
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TABLE 7 
DUSTFALL AND FLUORIDATION DATA FOR STATION 48042 (CALDERARO) 



1986 


JAN 


FEB. 


MAR [ APR 


MAY 


JUNE 


JULY 


AUG 


SEP 


OCT 


NOV 


DEC 


T.D. 


1.7 


1.2 


1.5! 4.9 


5 . 1 


1.3 


2.5 


2.4 


5.6 








AI 


.014 


.009 


: 
.007! .004 


.011 


.005 .008 


.008 


.006 








Cd 


N.D, 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 








Co 


N.D, 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 








Cr 


N.D, 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 








Cu 


.001 


.001 


N.D. 


.001 


N.D, 


N.D. 


N.D. 


.004 


.001 








Fe 


.017 


.013 


. 009 


.002 


.013 


.003 


.010 


.013 


.006 








Mn 


.001 


N.D. 


N.D. 


N . D . 


.001 


N.D. 


N.D. 


.001 


N.D. 








Mo 


N.D. 


N . D . 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 








Ni 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


.001 








Pb 


.001 


.003 


.002 


.004 


.006 


N.D. 


N.D. 


.015 


N.D. 








V 


N.D. 


N.D. 


.001 


N . D . 


N.D. 


N.D. 


N.D. 


.003 


.001 








Zn 


.,002 


.003 


.003 


.019 


.002 


.001 


N.D. 


.009 


.002 


































F.R. 


19 


13 


15 


12 


10 


23 


9 


13 


7 









LEGEND 



T.D. 


= 


Total Dustfa. 


LI 








Al 


=; 


Aluminum 




Mn 


- 


Manganese 


Cd 


= 


Cadmium 




Mo 


= 


Molybdenum, 


Co 


= 


Cobalt 




Ni 


= 


Nickel 


Cr 


= 


Chromium 




Pb 


- 


Lead 


Cu 


= 


Copper 




V 


s 


Vanadium. 


Fe 


3 


Iron 




Zn 


= 


Zinc 


N.D. 


SB 


Non-Detected 










F.R. 


= 


Fluoridation 


Rate 









UNITS 



Dustfall & Metals in Dustfall = gm/sq.m./3 days 
Fluoridation Rate = ugF/100 sq.cm./30 days 



*Tt^3bDDQDDT522* 



